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7UDQVSRUW5HVHDUFK$UHQD±(XURSH
(YDOXDWLRQRIPRELOLW\PDQDJHPHQWDVVLVWDQFHV\VWHPV$
&RPSHWHQFHDQG,QQRYDWLRQ3ROH&,3
/RXDKGL.KRXGRXUD7KRPDV'XUOLQE0DULH5HLQH%DNU\D&DWKHULQH%DUWKHD
6pEDVWLHQ5RPRQD
D&(7(RI6RXWK:HVW3XEOLF6WXGLHVDQG(QJLQHHULQJFHQWUHRIWKH)UHQFK0LQLVWU\RI(FRORJ\
E&(7(RI1RUWKHUQ)UDQFH3XEOLF6WXGLHVDQG(QJLQHHULQJFHQWUHRIWKH)UHQFK0LQLVWU\RI(FRORJ\
$EVWUDFW
,QWKHIUDPHZRUNRILWVSURJUDPPHFRQWUDFWWKH)UHQFK0LQLVWU\RI(FRORJ\KDVGHFLGHGWRVHWXSZLWKWKHKHOSRI
WKH)UHQFK6FLHQWLILFDQGWHFKQLFDOQHWZRUN567DWHFKQLFDOVWDIIIRUWKHG\QDPLFUHJXODWLRQRIWUDQVSRUWQHWZRUNV
LQXUEDQSHULXUEDQRULQWHUXUEDQHQYLURQPHQWZKLFKUHTXLUHVPXOWLSOHVNLOOV
%DVHGRQWKHH[LVWLQJH[SHUWLVHRIWKH=(/7ZRUN>ZZZ]HOWRUJIU@'*,70WKHVWHHULQJGHSDUWPHQWGHGLFDWHGWR
WUDQVSRUWLQVLGHWKH)UHQFK0LQLVWU\VXSSRUWHGWKHFUHDWLRQRIDQH[SHUWLVHDQGLQQRYDWLRQFOXVWHU,&3LQFKDUJHRI
HYDOXDWLQJWKHPHDVXUHVWRVXSSRUWWKHPDQDJHPHQWRIPRELOLW\DQGRIWKHUHODWHGWHFKQLFDOV\VWHPV
7KH³HYDOXDWLRQRIPRELOLW\VXSSRUWV\VWHPV´PRUHVLPSO\FDOOHG&,3LVEDVHGLQ6RXWKHUQ)UDQFH&(7(RI6RXWK
:HVW3XEOLF6WXGLHVDQG(QJLQHHULQJFHQWUHRIWKH)UHQFK0LQLVWU\RI(FRORJ\DVVRFLDWHGWRWKH&(7(RI1RUWKHUQ
)UDQFH
,WPDLQO\DGGUHVVHVWKHTXHVWLRQRIDSRVWHULRULHYDOXDWLRQFDSLWDOL]DWLRQDQGWUDQVIHUDELOLW\RIRSHUDWLRQVUHODWHGWR
WKHV\VWHPVGHGLFDWHGWRPDQDJHPHQWRIPRELOLW\DQGLQRUGHUWRLPSURYHWKHLQLWLDOO\GHILQHGVWUDWHJLHV
7KHPDLQDLPRI WKLVSDSHU LV WRSUHVHQW WKHPDLQJRDOVRI WKH&,3,QSDUWLFXODUDVSHFLILFHYDOXDWLRQGRFWULQHKDV
EHHQVHWXSWKHVHODVW\HDUVZLWKLQWKH&,37KLVGRFWULQHLVFRPSRVHGRIVSHFLILFVWHSV7KLVGRFWULQHLVDSSOLHGWR
HYHU\WUDIILFPDQDJHPHQWV\VWHPGHYHORSHGDQGHYDOXDWHGE\WKH=(/7WHDP7ZRLOOXVWUDWLRQVDUHSURYLGHGLQWKLV
SDSHU

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,QWURGXFWLRQDQGFRQWH[W
7KHUHTXLUHGH[SHUWLVHLQRUGHUWRFDUU\RXWWKHPLVVLRQVRIWKH,&3,QQRYDWLRQDQG&RPSHWHQFHV3ROH
SUHVHQWHGLQWKLVSDSHULVWKUHHIROG
7HFKQLFDOIRUWKHPHDVXUHPHQWDQGDQDO\VLVRIWKHWHFKQLFDOSHUIRUPDQFHVRIDPRELOLW\VXSSRUWV\VWHP
 7UDQVSRUW HQJLQHHULQJ IRU PHDVXUHPHQW DQG DQDO\VLV RI DQ LPSDFW RQ WKH LPSOHPHQWDWLRQ RI D
PHDVXUHRUDV\VWHPLQWHUPVRIPRELOLW\VKDULQJRUPRGDOVKLIWWUDIILFFRQGLWLRQVDQGVDIHW\
6RFLRHFRQRPLFDOIRUWKHLPSDFWDQDO\VLVLQWHUPVRIHQHUJ\FRQVXPSWLRQHQYLURQPHQWDODLUTXDOLW\
DQGQRLVHDQGVRFLDOLPSDFWV

)LYHSURSRVHGPDLQREMHFWLYHVDUHOLQNHGWRWKH,&3

 7R.HHS D VWURQJ LPSOLFDWLRQZLWK UHVHDUFK DQG LQQRYDWLRQ GRPDLQV LQ WKH FRQFHSW RI WKH5	'
SURMHFWVRQQDWLRQDODQGLQWHUQDWLRQDOOHYHOV
7R%XLOGRQ DFTXLUHG H[SHULHQFH LQSURGXFLQJQHZPHWKRGRORJ\ WR LPSURYH H[LVWLQJPHWKRGVRI
XVLQJDOUHDG\SHUIRUPHGHYDOXDWLRQV
 7R (VWDEOLVK WKH ,&3 DV D VSHFLDOLVW IRU HYDOXDWLRQ RI QHZ LQWHOOLJHQW WUDQVSRUWDWLRQ V\VWHPV DQG
HPEHGGHGV\VWHPVFRQWULEXWLQJWRPRELOLW\PDQDJHPHQWDOOPRGHVDQGIUHLJKW
7R(VWDEOLVKWKH,&3DVDWUXHSULYLOHJHGLQWHUORFXWRURI WKH&(7(VIRUDVVLVWDQFHDQGH[SHUWLVHWR
SXEOLFDXWKRULWLHVDQGWRSXEOLFWUDQVSRUWRSHUDWRUVLQWKHGRPDLQRIHYDOXDWLRQ
7R2SHUDWH LQ UHODWLRQZLWK RWKHU H[SHUW WHDPV ³G\QDPLF UHJXODWLRQRI WUDQVSRUW QHWZRUNV´ ³'DLO\
WUDQVSRUWDWLRQ´DQG³5RDGLQWHUIDFHDQGFROOHFWLYHWUDQVSRUWDWLRQ´LQRUGHUWREULQJH[SHUWLVHLQHYDOXDWLRQ
PHWKRGV

7KHRXWOLQHRI WKLVSDSHU LV DV IROORZV  DIWHU WKLV VKRUW LQWURGXFWLRQZH ILQG LQ VHFWLRQGHWDLOVRQ
VSHFLILFPHWKRGRORJ\RIHYDOXDWLRQRIWHQXVHGZLWKLQWKH,&3,QUHODWLRQZLWKWKHSUHYLRXVPHWKRGRORJ\
VHFWLRQSURYLGHVWZRLOOXVWUDWLRQVDQGUHVXOWVRQWZRWUDIILFPDQDJHPHQWV\VWHPVLQVWDOOHGDQGHYDOXDWHG
RQWHVWVLWHV,QVHFWLRQFRQFOXVLRQVDQGVKRUWWHUPSHUVSHFWLYHVDUHSURYLGHG
'HVFULSWLRQRIWKH0HWKRGRORJ\DQG(YDOXDWLRQGRFWULQHVGHYHORSHGZLWKLQWKH,&3
*HQHUDOO\VSHDNLQJWKHDLPRIWKHHYDOXDWLRQLVWRGHYHORSDWHFKQLFDOXVHURUJDQLVDWLRQDODQGVRFLDO
IUDPHZRUNZLWKZKLFKWRHYDOXDWHV\VWHPVWRROVFRQFHSWV
7KHIROORZLQJ(YDOXDWLRQGRFWULQHKDVEHHQGHYHORSHGGUDZLQJDPHWKRGGHYHORSHGE\=(/7WHDPLQ
WKHIUDPHZRUNRIWKH(XURSHDQSURMHFW)LHOGWULDOV>/HVRUW@7KLVPHWKRGFDOOHG³VWHSVPHWKRG´LV
QRZ DQ XVXDO PHWKRGRORJ\ LQ )UDQFH ,W FRQVLVWV LQ D OLVW D PHPHQWR RI  VWHSV WKDW DUH WKH PDLQ
SUREOHPVWKDWKDYHWREHDGGUHVVHGE\WKH(YDOXDWLRQWHDPVLQWKHSUHSDUDWLRQRIDQ(YDOXDWLRQ3ODQ
,Q WKH IUDPHZRUN RI 35,60$7,&$ SURMHFW >9HODVWLQ @ ZH KDYH LPSURYHG WKH PHWKRG WR
HQFRPSDVVWHFKQLFDOXVHURUJDQLVDWLRQDOVRFLDODQGSROLF\FRQVLGHUDWLRQV,WQRZLQYROYHVD³VWHSV´
PHWKRG 7KH VWHSV KDYH WR EH DGDSWHG WR WKH SDUWLFXODU V\VWHPV WR EH HYDOXDWHG 7KH  VWHSV DUH DV
IROORZVWDEOH>9HODVWLQ@

3DUW6\VWHPDQGLWV&RQWH[W

6WHS'HILQLWLRQRIWKHV\VWHPWREHWHVWHG
,W VHHPV REYLRXV WKDW WKH HYDOXDWRU NQRZVZKDW LV WKH V\VWHP WKDW KDV WR EH WHVWHG KRZHYHU VRPH
SRLQWVKDYHWREHWDNHQLQWRDFFRXQW,QJHQHUDOLWLVDVVXPHGWKDWHDFKV\VWHPWREHWHVWHGLQFOXGHVDOO
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IXQFWLRQVQHHGHGIRULWVIXQFWLRQLQJIRUH[DPSOHLQWKHFDVHRIYLGHRVXUYHLOODQFHFDPHUDVLQVWDOODWLRQ
VRIWZDUHDQGKDUGZDUHLPSOHPHQWDWLRQILQLVKHGHWF7KHV\VWHPSURYLGHGIRUWKHHYDOXDWLRQLVVXSSRVHG
WR EH UHDG\ IRU WKH WHVW LH D YHULILFDWLRQ SHULRG KDV WR EH SODQQHG EHIRUH WKH EHJLQQLQJ RI WKH
H[SHULPHQWDWLRQ$VIDUDVSRVVLEOHLWLVEHWWHUQRWWRFKDQJHWKHVHWWLQJGXULQJWKHWHVW

6WHS'HVFULSWLRQRIWKHWHVWVLWH
7KLV VWHS PDLQO\ GHDOV ZLWK WKH GHILQLWLYH FRQILJXUDWLRQ RI WKH VLWH RQ ZKLFK WKH HYDOXDWLRQV DUH
SHUIRUPHGH[WHQVLRQRIWKHVLWHVSHFLILFLW\LQWHUUHODWLRQEHWZHHQWKHV\VWHPDQGLWVVLWHLQVWDOODWLRQ

6WHS([SHULPHQWDOFRQWH[W
7KHDLPLVWRGHILQHWKHHOHPHQWVRIFRQWH[WZKLFKZLOOEHFRQVLGHUHGDVKRPRJHQHRXVDQGIRUZKRP
WKH DQVZHU RI WKH V\VWHP FDQ EH DJJUHJDWHG LQ DQ LQGLFDWRU 7KH FULWHULD WKDW DOORZ WR VWDWH WKDW WZR
UHVSRQVHVRI WKH V\VWHP PHDVXUHPHQWPD\EH DJJUHJDWHG LQ DQ LQGLFDWRU GHILQH D FRQWH[W EORFN)RU
LQVWDQFH D XVXDO FRQWH[W EORFN LQ WUDIILF PDQDJHPHQW H[SHULPHQWDWLRQ LV HYHQLQJ SHDN KRXU IRU D
ZHHNGD\ ,Q RWKHU WHUPV WKH HOHPHQWV RI FRQWH[W ZKLFK FDQ KDYH DQ LQIOXHQFH RQ WKH UHVSRQVH RI WKH
V\VWHPDUH WREHGHILQHGEHIRUHKDQGDQG WKHQDVVRFLDWHG LQGLIIHUHQWEORFNVRIFRQWH[W:HKDYH WREH
FDUHIXO LQ WKH IDFW WKDW WKH QHHGHG UHVRXUFHV WR SHUIRUP WKH WULDOV LQFUHDVHZLWK WKH QXPEHU RI FRQWH[W
EORFNEHFDXVHHYHU\EORFNUHTXLUHVDFRUUHFWVDPSOLQJVWDWLVWLFDOO\VSHDNLQJ

7DEOH/LVWRIWKHVWHSVIRUDQ(YDOXDWLRQ3ODQ

3DUW±&ULWHULDDQG$VVHVVPHQW7HFKQLFDO(YDOXDWLRQ
7KLVVHFWLRQGHDOVZLWKWKHWHFKQLFDOHYDOXDWLRQ,QWKLVIUDPHVWHSVPXVWEHYHULILHGSULQFLSOHVRI
FRPSDULVRQWKHLQGLFDWRUVWKHHYDOXDWLRQPHDQVWKHVDPSOHVL]HDQGWKHWUHDWPHQWRIWKHUHVSRQVHRIWKH
V\VWHP

6WHS3ULQFLSOHVRIFRPSDULVRQ
7KHV\VWHPVDUHYDOLGDWHGLQFRPSDULVRQZLWKDUHIHUHQFHFDVHLHEHIRUHWKHLPSOHPHQWDWLRQRIWKH
V\VWHP7KLVUHIHUHQFHFDVHKDVWREHGHVFULEHGLQWKLVVHFWLRQ
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6WHS±,QGLFDWRUV
,QGLFDWRUVDUHWKHFULWHULDRIDVVHVVPHQWRIWKH6\VWHPLH WKHEDVLFFULWHULDIRUWKHHVWLPDWLRQRIWKH
HIIHFWLYHQHVVRILPSDFWEHQHILWV,QGLFDWRUVDUHGLUHFWO\PHDVXUHGRUEXLOWDIWHUDWUHDWPHQWRIWKHUHVXOWV
,QDQ\FDVHWKH\DUHEDVHGXSRQDVHWRIYDULDEOHVPHDVXUHGDQGDQDO\VHGFDOOHGFULWHULDRIUHVSRQVH

6WHS(YDOXDWLRQPHDQV
'HVFULSWLRQ RI WKH PHDQV SXW LQ SODFH LQ RUGHU WR PHDVXUH WKH LQGLFDWRUV OLVWHG DERYH  KDUGZDUH 
VRIWZDUHVSHFLDOSURFHGXUHVZLWKWKHRSHUDWRUVVSHFLILFDUUDQJHPHQWVRIWKHVLWH

6WHS6DPSOHVL]H
7KHDLPRIWKLVH[HUFLVHLVWRGHWHUPLQHDFRUUHFWVL]HIRUWKHVDPSOLQJLQUHODWLRQZLWKWKHVWDWLVWLFDO
PHWKRGIRUFDOFXODWLQJWKDWVDPSOHVL]H

6WHS7UHDWPHQWRIWKHUHVSRQVHRIWKHV\VWHP
7KH DLP LV WR GHILQH WKH SRVVLEOH WUHDWPHQWV QHHGHG IRU WKH UHVSRQVHV RI WKH V\VWHP ,W PLJKW EH
QHFHVVDU\ WR DSSO\ VRPH FRUUHFWLRQV RI WKH PHDVXUHG LQGLFDWRUV LI FRQGLWLRQV FRQWH[W KDYH FKDQJHG
GXULQJWKHSHULRGRIWHVW7KHVHWUHDWPHQWVDUHWREHGHILQHGIRUHDFKV\VWHP

3DUW±&ULWHULDDQG$VVHVVPHQW1RQWHFKQLFDOHYDOXDWLRQ
7KHQH[W IROORZLQJ VWHSV LQ WKH HYDOXDWLRQSODQ DUH FRQFHUQHGZLWK WKHQRQWHFKQLFDO DVVHVVPHQW RI
GHPRQVWUDWRUVDQGWULDOV7KHQRQWHFKQLFDOHYDOXDWLRQDLPVDWLQYHVWLJDWLQJWKHRUJDQLVDWLRQDODQGVRFLDO
LPSDFWRIWKHV\VWHPVGHSOR\HG7KLVDVVHVVPHQWFRYHUVDUDQJHRIGLIIHUHQWLVVXHVDQGDUHDVLQFOXGLQJ
WKHXVDELOLW\RIV\VWHPVDQGWRROVWKHLPSDFWRQWDVNVDQGDFWLYLWLHVWKHLPSDFWRQZRUNLQJDUUDQJHPHQWV
DQGGLYLVLRQRIODERXU WKHLPSDFWRQFRPPXQLFDWLRQDQGFRRUGLQDWLRQDW LQWHUDQGLQWUDRUJDQLVDWLRQDO
OHYHOVWKHLPSDFWRQSHUVRQQHODQGXVHUVUHDODQGSHUFHLYHGDVVHVVPHQWRIWKHWUDIILFFRQGLWLRQV
(DFK RI WKH IROORZLQJ VWHSV SURYLGHV D UDQJH RI FULWHULD IRU WKH DVVHVVPHQWV RI D EURDG UDQJH RI
LQQRYDWLYHV\VWHPV'HVSLWHWKLVJHQHUDOIUDPHZRUNLWKDVWREHQRWHGWKDWHDFKDQGHYHU\HYDOXDWLRQZLOO
EH FORVHO\ UHJXODWHG WR WKH SDUWLFXODUV RI HYHU\ V\VWHP DQG WR WKH ORFDO FLUFXPVWDQFHV DW WKH VLWH 7KH
LQGLYLGXDO HYDOXDWLRQ SODQV SURYLGHV WKHUHIRUH PRUH VSHFLILF GHILQLWLRQV DQG SODQV IRU WKH GLIIHUHQW
FULWHULDDQGDVVHVVPHQWV

6WHS±8VDELOLW\
7KHILUVWVWHSRIWKHQRQWHFKQLFDOHYDOXDWLRQFRQFHUQVWKHZD\VLQZKLFKWKHV\VWHPVDQGWKHIDFLOLWLHV
LPSOHPHQWHGDWWKHVLWHKDYHEHHQGHVLJQHGDQGGHYHORSHGZLWKUHJDUGWRWKHDSSURSULDWHQHVVIRUWKHXVHU
$QDVVHVVPHQWRIXVDELOLW\LQYROYHVDQLGHQWLILFDWLRQRIWKHHIIHFWLYHQHVVHIILFLHQF\DQGVDWLVIDFWLRQZLWK
ZKLFK VSHFLILHG XVHUV FDQ DFKLHYH VSHFLILHG JRDOV LQ SDUWLFXODU HQYLURQPHQWV 7KH IROORZLQJ JHQHUDO
FULWHULD KDV EHHQ DSSOLHG WKURXJKRXW WKH QXPEHU RI HYDOXDWLRQ SODQV DW WKH YDULRXV WHVW VLWHV 7KH\
UHSUHVHQW DVSHFWV EDVHG RQ 7UDQVSDUHQF\ 7DLORUDELOLW\ &RQILJXUDELOLW\ 6LPSOLFLW\ ,QIRUPDWLRQHYHQW
SUHVHQWDWLRQ(DVH8VH0RELOLW\

6WHS±5HVRXUFH,QWHJUDWLRQ
5HVRXUFH LQWHJUDWLRQ FRQFHUQV D ZLGH UDQJH RI LVVXHV LQFOXGLQJ WKH ZD\V LQ ZKLFK WKH UHVRXUFHV
SURYLGHGIURPWKHLQVWDOODWLRQVRIWHFKQLFDOV\VWHPVRURWKHULQQRYDWLRQVFDQEHLQWHJUDWHGDQGXVHGHDVLO\
ZLWKLQ HQYLURQPHQW RI WKH DSSOLFDWLRQ VLWH 7KH\ LQFOXGH ,QWHUGHSHQGHQFH RI UHVRXUFHV DQG
5HVSRQVH0DQDJHPHQW5HVRXUFHV

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6WHS2UJDQLVDWLRQDOFRQWH[W
,Q WKLV VWHSZHQHHG WRFRQVLGHUKRZ WKH LQWURGXFWLRQRI QHZV\VWHPV LQWRHYHU\GD\XVH LQRSHUDWRU
V\VWHPV ZLOO KDYH LPSOLFDWLRQV ERWK IRU WKH GHVLJQ RI WKH WRROV DQG IRU WKH KRVW RUJDQLVDWLRQV 7KH
RUJDQLVDWLRQVZLOOSODFHSDUWLFXODUGHPDQGVRQ WKHV\VWHPVEXWDOVRWKRVHV\VWHPVZLOOKDYHDUDQJHRI
SRWHQWLDOLPSOLFDWLRQVIRUWKHRUJDQLVDWLRQLIWKH\DUHWREHLPSOHPHQWHGVXFFHVVIXOO\DQGHIILFLHQWO\7KH\
LQFOXGH 'HWHFWLRQ,QIRUPDWLRQ UHOHYDQFH ,QWUDRUJDQLVDWLRQDO ,QIRUPDWLRQ 'LVWULEXWLRQ ,QWHU
RUJDQLVDWLRQDO &ROODERUDWLRQ ,QIRUPDWLRQ DQG &RPPXQLFDWLRQ ZLWK 8VHUV &RPSDWLELOLW\ /DERXU
HIIHFWLYHQHVV6NLOOHQKDQFHPHQWDQG7UDLQLQJ7HFKQLFDO6XSSRUW5HSRUWLQJDQG$FFRXQWDELOLW\

6WHS6RFLDODQGSROLF\LVVXHV
7KHIRFXVRIWKLVVWHSLVWKHHYDOXDWLRQRIWKHLPSDFWRIV\VWHPVRQVRFLDODQGSROLF\LVVXHV7KHPDLQ
REMHFWLYH LV WR HYDOXDWH WKURXJK WKH XVH RI ZHOOGHILQHG FULWHULD WKH SHUFHSWLRQ RI XVHUVVWDII DERXW WKH
V\VWHP)RUWKLVSXUSRVHWKHIROORZLQJFULWHULDDUH3OHDVDQW$FFHSWDELOLW\9LVLELOLW\

6WHS,QWHUDFWLRQEHWZHHQV\VWHPDQGFRQWH[W
$VVXPLQJWKDWWKHFRQWH[WFRXOGEHHYHQLQJSHDNKRXUIRUWUDIILFPRQLWRULQJWKLVVWHSLQWHQGVWRDVVHVV
LQ ZKDW H[WHQW LPSOHPHQWDWLRQ RI V\VWHPPRGLILHV WKH GHILQHG FRQWH[W 7KLV PHDQV WKDW LI WUDIILF MDP
EHJLQV WRRFFXU LQ WKHQLJKW LQVWHDGRIGXULQJ WKHHYHQLQJRUPRUQLQJSHDNKRXUV WKDQ WKHFRQWH[WKDV
EHHQPRGLILHG7KHDLP LV WRGHWHUPLQHZKHWKHU WKHV\VWHPXQGHU WHVW LV OLNHO\ WRFKDQJH WKHH[SHFWHG
EORFNVFRQWH[WVHWWLQJ7KLVTXHVWLRQLVRIWHQEDGO\LQWHUSUHWHG7KHSUREOHPLVQRWRIGHWHUPLQLQJLIWKH
V\VWHPFDQLQIOXHQFHWKHFULWHULRQRIUHVSRQVHEXWWRNQRZZKHWKHULWPRGLILHVWKHGLYLVLRQLQEORFNVRI
FRQWH[W$SRVVLEOHVROXWLRQWRHYDOXDWHWKLVVLWXDWLRQLVWKURXJKWKHDQDO\VLVRIDYDLODEOHGDWD

3DUW±3ODQQLQJDQG0DQDJHPHQW
6WHS3ODQQLQJ
3ODQQLQJUHSUHVHQWV WKHFRPPRQDUUDQJHPHQWV IRU ILHOG WULDOV7KDW LV WKHRYHUDOORUJDQLVDWLRQRI WKH
HYDOXDWLRQLQVSDFHDQGWLPH

6WHS0DQDJHPHQWFRQVLGHUDWLRQV
7KHDLPLVWRGHILQHEHIRUHKDQGSUDFWLFDODUUDQJHPHQWVQHHGHGIRUWKHH[SHULPHQWDWLRQ

6WHS$QDO\VLVRIULVN
:KDW ZH FDOO ULVN KHUH LV UHOHYDQW WR WKH GLIIHUHQW IDFWRUV ZKLFK FDQ LQWURGXFH D GLVWRUWLRQ D
SHUWXUEDWLRQRUDOLPLWDWLRQLQWKHLQWHUSUHWDWLRQRIWKHUHVXOWV7KHDLPRIWKLVFKDSWHULVWREHVXUHWKDWWKH
HYDOXDWLRQWHDPLVDZDUHRIWKHPDLQULVNVWKDWFDQDIIHFWWKHH[SHULPHQWDWLRQ
2XWVWDQGLQJDSSOLFDWLRQV
,Q WKLV VHFWLRQ WZR LOOXVWUDWLRQV RQ WKH XVH RI WKH SUHYLRXV PHWKRGRORJ\ DUH SURYLGHG 7KHVH
LOOXVWUDWLRQV UHSUHVHQW WZR QDWLRQDO LQLWLDWLYHV (5$72 V\VWHP DW 7RXORXVH DQG *XWHPEHUJ V\VWHP DW
6WUDVERXUJ7KHWZRV\VWHPVZHUHHYDOXDWHGE\WKH=(/7WHDPIROORZLQJDPXOWLFULWHULDPHWKRGRORJ\
7KHWZRV\VWHPVZHUHLPSOHPHQWHGLQXUEDQIDVWODQHVDURXQG7RXORXVHDQG6WUDVERXUJDFFRUGLQJWR
WKUHHYHU\GLIIHUHQWFULWHULD&KDUDFWHULVWLFVRIWKHWUDIILF$FFLGHQWRORJ\$LUSROOXWLRQ
,PSOHPHQWDWLRQRIUHDOWLPHLQIRUPDWLRQVHUYLFHVWKURXJK906RQXUEDQIDVWODQHVRI7RXORXVH
(5$72
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7KHDFURQ\P(5$72>%DNU\@FRYHUVLQIDFWWZRGLIIHUHQWQRWLRQV
 (5$72 VKDUHG EHWZHHQ SXEOLF KLJKZD\ RSHUDWRU IRU 6RXWK :HVW 5HJLRQ ',562 WKH SULYDWH
PRWRUZD\ RSHUDWRU $6) DQG WKH ORFDO URDGQHWZRUN RSHUDWRU *HQHUDO &RXQFLO RI WKH+DXWH*DURQQH
GHSDUWPHQW&*)LJXUH
 (5$72 ³SURSHU´ LQFOXGHV WKH VWUXFWXUH DV ZHOO SOXV WKH HTXLSPHQW RI ',562 ZLWK D FRPPRQ
WUDIILFFRQWURO URRPDQGDJOREDO WUDIILFPDQDJHPHQW V\VWHP LQFOXGLQJ WKH&*HTXLSPHQW+RZHYHU
$6)KDVLWVRZQWUDIILFFRQWUROFHQWUHDQGILHOGHTXLSPHQWV
,Q  '*,70 DVNHG WKH =(/7 WHDP WR HYDOXDWH WKH LPSDFWV RI WKH (5$72 V\VWHP RQ WUDIILF
FRQGLWLRQV

)LJ(5$72QHWZRUNXQGHUDQDO\VLV


(YDOXDWLRQREMHFWLYHV
7KH LQLWLDO LGHDZDV WRFRQGXFWDQHYDOXDWLRQEDVHGRQYDULDWLRQVEURXJKWE\ WKH V\VWHP LQ WHUPVRI
WUDIILF
VOHYHOIORZVVSHHGVWUDIILFFRQJHVWLRQLQFLGHQWVDFFLGHQWRORJ\DQGDLUSROOXWLRQ
:HKDYHIRFXVHGRXUZRUNRQWKHPHDVXUHRIVHYHUDOLQGLFDWRUVDQGHVWLPDWHGZKHQLWZDVSHUWLQHQW
WKHUHDFKLQJRILQLWLDOREMHFWLYHVDQGWKHSURMHFWEDVHGRQWKHIROORZLQJVGRPDLQV7DEOH
7DEOH,QGLFDWRUVUHODWHGWRWUDIILFDQGDFFLGHQWV

'20$,1 6XEGRPDLQ ,PSDFW
7UDQVSRUW
/HYHORIWUDIILFV
0LWLJDWLRQRIWUDIILFIORZVGXULQJRQSHDNKRXUV
0DLQWHQLQJOHYHOVRIWUDIILFGXULQJRIISHDNKRXUV
5HFXUUHQWFRQJHVWLRQV 'HOD\WUDIILFMDPVDSSHDUDQFH
&RQJHVWLRQGXHWRXQSODQQHGHYHQWV
0LWLJDWHFRQVHTXHQFHVOLQNHGWRUDQGRPHYHQWV
5HGXFHWKHGLVSODFHPHQWVDQGVSHHGVRIWKHFDUV
3HUWXUEDWLRQVOLQNHGWRSODQQHGHYHQWV
OLNHZRUNV
5HSRUWPRGDOWUDQVSRUWVKLIW
0LWLJDWHWKHFRQVHTXHQFHVRIZRUNVRQWKHWUDIILFVDIHW\
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0LWLJDWHWKHFRQVHTXHQFHVOLQNHGWRJUHDWPDQLIHVWDWLRQVDQGRUELJ
HYHQWVWUDGHIDLU«
7UDIILFXQVDIHW\
5HGXFWLRQRIULVNVLQFDVHRIUDQGRPHYHQW
0LWLJDWLRQRIWKHFRQVHTXHQFHVRIWKHDFFLGHQWV

7KH UHIHUHQFH VLWXDWLRQ LV WKHRQHZKLFKZDV XVHG IRU WKH HVWDEOLVKPHQWRI WKH UHIHUHQFHRI WKH WZR
IROORZLQJGRPDLQVWUDIILFDQGDFFLGHQWRORJ\7KHEDVLFSULQFLSOHWDNHQLQWRDFFRXQWLVWKHXSGDWLQJRIWKH
GDWDDYDLODEOHRQWUDIILFDQGDFFLGHQWRORJ\GXULQJWKHSHULRGVDQGDQGWKHDQDO\VLV
RI WKHLU HYROXWLRQ 7KH WZR IROORZLQJ GRPDLQV ZHUH DOVR SODQQHG WR EH FRQVLGHUHG DV FULWHULD RI
HIIHFWLYHQHVVWDEOH

7DEOH,QGLFDWRUVUHODWHGWRHQYLURQPHQWDQGVRFLHW\

'20$,1 6XEGRPDLQ ,PSDFW
(QYLURQPHQW SROOXWLRQ 0LWLJDWLRQRIWKHHPLVVLRQVOLQNHGWRWUDIILF
6RFLHW\ 6DWLVIDFWLRQRIWKHXVHUV ,PSURYHWKHFRPIRUWRIXVHUV
 ,PSURYHTXDOLW\RIVHUYLFHWRZDUGVXVHUV
,PSURYHPHQWRIWKHTXDOLW\RIWKHLQIRUPDWLRQ
 6DWLVIDFWLRQRIWKHWUDQVSRUWRSHUDWRUV ,PSURYHPHQWRIWKHZRUNLQJFRQGLWLRQV
1RWD 7KHUH ZDV QR UHIHUHQFH VLWXDWLRQ FRQFHUQLQJ VRFLHW\ DQG HQYLURQPHQW GRPDLQV )RU WKLV ODVW GRPDLQ ZH ZLOO WU\ D
FRPSDULVRQEHIRUHDIWHUGHSHQGLQJRIGDWDDYDLODELOLW\DQGRUWKDQNVWRPRGHOVIURPWUDIILFGDWD
0DLQUHVXOWV
:HVKRZWKDWEHWZHHQDQGWKHPRELOLW\GHPDQGDFFRUGLQJWRDQQXDODYHUDJHGDLO\IORZV
LVVWDEOH7KHHYROXWLRQRIDYHUDJHIORZFRQFHUQLQJFDUVRQWKH(5$72JOREDOQHWZRUNDQGRQDOONLQGRI
SHULRGRIPHDVXUHVZHHNZHHNHQGLVQXOO:HDOVRQRWLFHDVOLJKWGHFUHDVHRIWKHORUULHV¶IORZV
GXULQJZHHNGD\VDQGGXULQJZHHNZHHNHQGZKLFKH[SODLQVZK\WKHJOREDOWUDIILFHYROXWLRQLV
OHVV LPSRUWDQW WKDQ WKDW RI WKH FDUV 7KLV GHFUHDVH LQ ORUULHV¶V IORZ LV REVHUYHG RQO\ RQ$6) QHWZRUN
GXULQJZHHNGD\VRQ$6)QHWZRUNRQWKH',562QHWZRUN
,WUHVXOWVLQDVOLJKWGHFUHDVHLQWKHSHUFHQWDJHRIORUULHVGXULQJDOOGD\VLQFOXGHGZKLFKOHDGV
WRDTXLWHZHDNSHUFHQWDJHRIORUULHV
IORZLQ
0RUH JHQHUDOO\ DQG HYHQ LI YDULDWLRQV DUH OLPLWHG WR  RU  RI /RUULHV¶ WUDIILF WKH\ DUH UDWKHU
QHJDWLYHRQWKHSULYDWH$6)QHWZRUNEXWSRVLWLYHRQSXEOLF',562QHWZRUNSDUWLFXODUO\LQWKHVRXWKSDUW
RI WKH HDVW ULQJ DURXQG7RXORXVH 7KLV SDUW RI WKH QHWZRUN EHQHILWHG IURPZRUNVPDGH IRU WKH 3DOD\V
LQWHUFKDQJH
&RQFHUQLQJWKHPD[LPXPIORZVWKHUHLVDGHFUHDVHLQFRPSDUHGWR,WLVWKH3XUSDQ
&HSLqUHVHFWLRQRIWKHZHVWULQJZKLFKUHPDLQVQHYHUWKHOHVVWKHPRVWORDGHG
7KHHIIHFWRIWKHVSHHGOLPLWDWLRQVRQWKHULQJDURXQG7RXORXVHLVSDUWLFXODUO\QRWLFHDEOH2QWKHVHWRI
VHOHFWHG YHKLFOHV¶ FRXQWLQJ VWDWLRQV  VWDWLRQV WKH SHUFHQWDJH RI KRXUVZKHUH WKH VSHHG LV XQGHU 
NPKKDVLQFUHDVHGIURPLQWRLQ,IZHFRQVLGHURQO\WKHVWDWLRQVRQWKHULQJURDG
WKHGLIIHUHQFHLVHYHQELJJHUDJDLQVW7KLVSRVLWLYHHIIHFWLVDOVRREVHUYHGRXWVLGHWKHULQJURDG
ZKHUHWKHSHUFHQWDJHRIKRXUVDQGWKHVSHHGXQGHUNPKPRYHGIURPLQWRLQ
*OREDOO\IRUWKHZKROHRQSHDNSHULRGVRQWKHHQWLUHULQJURDGDUHODWLYHVWDELOLW\RIVSHHGLVREVHUYHGRQ
WKHLQWHULRUULQJDQGDQLQFUHDVHRIRQVSHHGSUDFWLFHGRQWKHH[WHULRUULQJ2QHVSHFLILFVHFWLRQRI
WKH0RWRUZD\$ LV WKHPDLQ FRQWULEXWRU WR WKHSUHYLRXV LQFUHDVH  WKH VSHHG LVPXOWLSOLHGE\)RU
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VRPH RWKHU VHFWLRQV WKH VSHHG LV VLJQLILFDQWO\ LQFUHDVLQJ GXULQJ WKH PRUQLQJ DQG GHFUHDVLQJ LQ WKH
DIWHUQRRQ
&RQFHUQLQJ WKH WUDIILF YROXPH LQGLFDWRUV WKH\ ZHUH LQFUHDVLQJ LQ  FRPSDUHG WR WKH
SUHFHGHQW\HDU ,Q WKHYROXPHRI+.0KRXUVNLORPHWHU UHPDLQHGVWDEOHHYHQ LI WKHQXPEHURI
WUDIILFMDPVZDVVWLOOLQFUHDVLQJ,QWUDIILFMDPVFRQWLQXHGWRLQFUHDVHRXWVLGHULQJURDGEXWWKHKLJK
GHFUHDVHRFFXUULQJLQULQJURDGVFRXQWHUEDODQFHGJUHDWO\DQGDOORZHGWRILQGLQWKHWRWDOYROXPHRI
+.0RIWKH(5$72QHWZRUNRI
&RQVLGHULQJRWKHUFDXVHVWKDQWUDIILFDORQHDFFLGHQWVPDLQO\WKHDQQXDOYDULDWLRQVDUHPRUHFKDRWLF
LIGXULQJWKH\HDUDQLPSRUWDQWGHFUHDVHRIWKH+.0ZDVREVHUYHGRQULQJURDGVZHIRXQGLQ
DQGWKHOHYHORIDQGWKHQLQDQDJJUDYDWLRQRIWKHVLWXDWLRQLVREVHUYHG
6RILQDOO\GXHWRDFFLGHQWVWKHYROXPHRI+.0GLGLQFUHDVHIURPWRRQ(5$72
QHWZRUN
)LQDOO\ WKH VWXG\RI DFFLGHQWV FRPLQJ IURPGDWDEDVH&21&(572 IRU WKH \HDUV EHWZHHQ DQG
VKRZVDJOREDOGHFUHDVHLQQXPEHURIDFFLGHQWVDQGLQQXPEHURIIDWDOLWLHVEHWZHHQDQG
WKHQDQLQFUHDVHVLQFH
+RZHYHU D GHFUHDVH RI  LQ DFFLGHQWV EHWZHHQ  YHUVXV WKH SHULRG  LV
REVHUYHG &RQFHUQLQJ WKH QXPEHU RI DFFLGHQWV SHU NLORPHWHU DQG SHU \HDU FDOOHG DFFLGHQW GHQVLW\ LW
UHSUHVHQWVIRUWKHSHULRGDQGIRUWKHSHULRG
7KLV UHSUHVHQWV D GHFUHDVH RI  LQ VSLWH RI WKH LQFUHDVH RI WKH QXPEHU RI DFFLGHQWV LQ WKH ODVW 
\HDUV
7ZRDGGLWLRQDOUHVXOWVRQWKHHYDOXDWLRQRI(5$72ZLOOEHDYDLODEOHYHU\VRRQ)LUVWDFFHSWDELOLW\RI
WKHV\VWHPE\XVHUVLVXQGHUDQDO\VLVWKDQNVWRTXHVWLRQQDLUHVGLVWULEXWHGRQWKHFRQFHUQHGQHWZRUNVDOVR
YLD$6)DQG',562ZHEVLWHV7KXVZHZLOOSUREDEO\KDYHWKHLPSDFWRIWKHV\VWHPRQXVHUVHVWLPDWHG
ZLWKPRUHWKDQTXHVWLRQQDLUHV7KHLPSDFWRIWKH(5$72V\VWHPRQHQHUJ\FRQVXPSWLRQDQGDLU
SROOXWLRQLVEHLQJFDUULHGRXWDOVR
 *XWHQEHUJWUDIILFPDQDJHPHQWV\VWHP±5HDOWLPHLQIRUPDWLRQRQ906RQXUEDQIDVWODQHV
 &RQWH[W
$WWKHHQGRIWKH
V WKH6WUDVERXUJFLW\KDENPðZDVIDFLQJKHDY\WUDIILFZLWKDQ
DYHUDJHRIYHKGD\DQGYHKGD\IRUGD\V\HDU$VWKHEDFNERQHRIWKH6WUDVERXUJ
DUHD URDG QHWZRUN WKH $PRWRUZD\ VHH ILJXUH  KDV WZR IXQFWLRQV WKH LQWHUQDO MXQFWLRQ EHWZHHQ
6WUDVERXUJDQGLWVVXEXUEDQVDQGWKHRQO\QRUWKVRXWKWUDQVLWMXQFWLRQZLWKQRRWKHUDOWHUQDWLYHGXHWR
URDG QHWZRUN FRQILJXUDWLRQ DQG VPDOO QXPEHU RI EULGJHV RYHU WKH 5KHLQ ULYHU 7KLV OHDGV WR KHDY\
LQWHUDFWLRQVEHWZHHQORFDODQGWUDQVLWWUDIILF>%DNU\@
0RUHRYHU ERWK WKH 6$1() QHWZRUN DQG WKH 6WUDVERXUJ URDG QHWZRUN KDG DOUHDG\ D WUDIILF FHQWUH
7KHUHIRUHWKH)UHQFK7UDQVSRUW0LQLVWU\DQGWKHORFDODXWKRULWLHVGHFLGHGLQ6HSWHPEHUWRFUHDWHD
GHGLFDWHGWUDIILFPDQDJHPHQWV\VWHPIRUWKHPHWURSROLWDQDUHDKLJKZD\V

)LJ7KH*XWHQEHUJQHWZRUN

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 (YDOXDWLRQ
7KHVWXGLHGQHWZRUN$(FDOOHG*XWHQEHUJLVNPORQJZLWKMXQFWLRQV7KHHYDOXDWLRQ
RIWKHILUVWSKDVHRILWVWUDIILFPDQDJHPHQWV\VWHPLVEDVHGRQFRPSDULVRQEHWZHHQWKHLQLWLDODQG
DIWHU GHSOR\PHQW  VLWXDWLRQV7KH REMHFWLYHV H[SHFWHG LPSDFWV DVVRFLDWHG LQGLFDWRUV DQG UHODWHG
GDWDDUHSUHVHQWHGLQWDEOH
'DLO\FRQJHVWLRQ 7KHREMHFWLYHRIDUHGXFWLRQRIRIWLPHVSHQWLQFRQJHVWLRQ LVQRWDFKLHYHG
EHFDXVHRIJOREDOWUDIILFLQFUHDVH
&RQJHVWHG WUDIILF VLWXDWLRQV KDYH VSUHDGPDLQO\ DURXQG WKH HYHQLQJ UXVK KRXU +RZHYHU WKH ZRUVW
FRQJHVWLRQFDVHVIRUXVHUVKDYHLPSURYHGOHDGLQJWRDGHFUHDVHLQWLPHVSHQWIRUWKHVHVLWXDWLRQV
&RQJHVWLRQ GXH WR HYHQWV  7KH REMHFWLYH RI D GHFUHDVH LQ FRQJHVWLRQ GXH WR HYHQWV QRQ GDLO\
FRQJHVWLRQE\WRLVZHOODFKLHYHG+RZHYHUWKHVWXG\VKRZVWKDWPDQDJHPHQWRIFRQJHVWLRQGXH
WRURDGPDLQWHQDQFHKDVVWLOOWREHLPSURYHG
,PSDFWRQ(QYLURQPHQW7KHHQYLURQPHQWDOLPSDFWVRIWKHV\VWHPDUHHVWLPDWHGERWK

x ZLWKDPRGHOVLPXODWLRQEDVHGRQDQHPLVVLRQPRGHO,PSDFW,,XVHGE\$'(0(DQGWUDIILFGDWD
IRUDFRPSDULVRQEHWZHHQVLWXDWLRQVLQDQGZKLFKJLYHVJRRGUHVXOWV
x ZLWK GDWDPHDVXUHPHQW  VWDWLRQV FORVH WR WKH LQIUDVWUXFWXUH ORFDWHG QHDU WKH LQIUDVWUXFWXUH DQG
SURYLGLQJGDWD IRUDQGZKLFKJLYHVQRFOHDU LPSURYHPHQW  WKH UHVXOWVGHSHQGRQ WKH
SUHFLVHSROOXWDQWVZLWKDZLGHUDQJHRIYDULDWLRQVIURP&2WR12

7KHVHGLIIHUHQFHVFRXOGEHH[SODLQHGE\ODFNRISUHFLVHGDWDRQWUDIILFFRPSRVLWLRQW\SHRIYHKLFOHV
UHTXLUHGIRUWKHPRGHOLQJRQSROOXWDQWVVSUHDGLQJZKLFKFDQKDUGO\EHHQWDNHQLQWRDFFRXQWDQGRQWKH
RWKHUSROOXWDQWVJHQHUDWRUVLQGXVWU\«
$FFHSWDELOLW\ 7KH XVHU DQG RSHUDWRU DFFHSWDELOLW\ KDV EHHQ HVWLPDWHG WKURXJK D XVHU VDWLVIDFWLRQ
VXUYH\DQGRSHUDWRUVLQWHUYLHZV
5RDG XVHUV ILQG WKH GLVSOD\HG LQIRUPDWLRQ YHU\ SRVLWLYH HYHQ LI WKLV LQIRUPDWLRQ KDV VWLOO OLWWOH
LQIOXHQFH RQ WKHLU EHKDYLRU UDGLR LV VWLOO WKH IDYRXULWHPHGLD 5RDG RSHUDWRUV ILQG WKH IXQFWLRQDO DQG
WHFKQLFDO DELOLWLHV RI WUDIILF PDQDJHPHQW V\VWHP ERWK XVHIXO DQG HIILFLHQW 7KH FROODERUDWLRQ EHWZHHQ
YDULRXVVWDNHKROGHUVLVDOVRSHUFHLYHGDVLPSURYHG

7DEOH,PSDFWVDQGDVVRFLDWHGLQGLFDWRUV















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&RQFOXVLRQDQGSHUVSHFWLYHV
,Q WKLV SDSHUZHKDYH ILUVW SUHVHQWHG WKHPDLQJRDOV RI WKH&RPSHWHQFH DQG ,QQRYDWLRQ3ROH &,3
GHGLFDWHG WRDSRVWHULRUL HYDOXDWLRQ7KHQD VSHFLILFGRFWULQHRIHYDOXDWLRQZDVSUHVHQWHGDQGGHWDLOHG
IROORZHGE\WZRLOOXVWUDWLRQVGHDOLQJZLWKWUDIILFPDQDJHPHQWV\VWHPVHYDOXDWHGLQ7RXORXVH(5$72
DQG6WUDVERXUJ *XWHQEHUJ LQ)UDQFH7KHHYDOXDWLRQRI WKHVH WZRV\VWHPV WULHG WR IROORZDVPXFKDV
SRVVLEOHWKHGRFWULQHLQVWHSV

7KH HYDOXDWLRQVRI WKH(5$72DQG*XWHQEHUJZHUHRQHV RI WKH ILUVW HYDOXDWLRQVRI D JOREDO WUDIILF
PDQDJHPHQWV\VWHPFRQGXFWHGLQ)UDQFH
$GHGLFDWHGPHWKRGRORJ\ZDVSURSRVHGLQ>&KDSXOXW@DQGWKHQLQE\WKH&(7(
6XG2XHVW  =(/7EXWZDV VWLOO WREH WHVWHGRQ WKH ILHOG >2OLYpUR@7KH(5$72DQG*XWHQEHUJ
FDVHV ZHUH WKHQ H[SHFWHG WR LOOXVWUDWH WKH DSSOLFDELOLW\ RI WKH PHWKRG ,QGHHG WKH\ KDYH VKRZQ VRPH
OLPLWVRIWKLVPHWKRG

 7KH FRPSDULVRQ EHWZHHQ VLWXDWLRQV EHIRUH DQG DIWHU GHSOR\PHQW DSSHDUHG WR EH LQDSSURSULDWH IRU
VXFK ORQJ WHUP DQDO\VLV EHFDXVH WKH H[WHUQDO HYROXWLRQV FDQ KDYH LPSDFWV RQ WUDIILF ELJJHU WKDQ WKH
V\VWHPLWVHOI
7KHFKRLFHRIWKHUHIHUHQFHVLWXDWLRQRIWKHVWXG\SHULPHWHUWKHREMHFWLYHVDQGUHODWHGLQGLFDWRUVRI
WKHHYDOXDWLRQPXVWEHPRUHFOHDUO\GHVFULEHG
$VDFRQVHTXHQFHWKHGDWDFROOHFWLRQPXVWEHDQWLFLSDWHGDVPXFKDVSRVVLEOHLQFOXGLQJEHIRUHWKH
V\VWHPGHSOR\PHQWIRUDXVDEOHUHIHUHQFHVLWXDWLRQ
$ UHQHZDORI WKHHYDOXDWLRQPHWKRGRORJ\ LQDVVRFLDWLRQZLWKDQHYROXWLRQRI WKHGDWDFROOHFWLRQDOO
DORQJ WKH SURMHFW OLIH LV FXUUHQWO\ RQ VWXG\ ZLWKLQ WKH )UHQFK 0LQLVWU\ LQ RUGHU WR RYHUFRPH VXFK
SUREOHPVDQGWRHQVXUHPRUHUHOHYDQWUHVXOWV
5HIHUHQFHV
KWWSZZZ]HOWIURUJ

2OLYHUR 3 %DNU\ 05  (YDOXDWLRQ D SRVWHULRUL GHV SURMHWV GH JHVWLRQ GX WUDILF HW G
LQIRUPDWLRQ GHV XVDJHUV  1RWH
PpWKRGRORJLTXH5DSSRUW=(/7SDJHV-XLOOHW

&KDSXOXW-1(YDOXDWLRQVRFLRpFRQRPLTXHGHVV\VWqPHVG
H[SORLWDWLRQGHODURXWHHQPLOLHXXUEDLQ&RQVHLO*pQpUDOGHV
3RQWVHW&KDXVVpHVUDSSRUWQSDJHVDRW

9HODVWLQ69LFHQFLR6LOYD0$/R%DQG.KRXGRXU/³$'LVWULEXWHG6XUYHLOODQFH6\VWHP)RU,PSURYLQJ6HFXULW\,Q
3XEOLF7UDQVSRUW1HWZRUNV´0HDVXUHPHQWDQG&RQWURO9RO1RSS6SHFLDO,VVXHRQ5HPRWH6XUYHLOODQFH

9HODVWLQ66DQFKH]6YHQVVRQ06XQ-9LFHQFLR6LOYD0$$XEHUW'/HPPHU$%ULFH3.KRXGRXU/	.DOOZHLW6
 ³'HOLYHUDEOH ' ,QQRYDWLYH 7RROV IRU 6HFXULW\ LQ 7UDQVSRUWV´ 35,60$7,&$ 3URMHFW *5' ±  ± 
(XURSHDQ&RPPLVVLRQ%UXVVHOV

%DNU\ 05  5DSSRUW GH 'LDJQRVWLF GX V\VWqPH G
DLGH j OD JHVWLRQ GX WUDILF HW G
LQIRUPDWLRQ GHV XVDJHUV GX UpVHDX
*XWHQEHUJ5DSSRUWG
pWXGHV=(/7SDJHV

%DNU\05%DUWKH&'H[SHUWV66\VWqPHG¶DLGHjODJHVWLRQGXWUDILFVXUOHV958WRXORXVDLQHV(5$72(YROXWLRQGHV
SULQFLSDOHVFDUDFWpULVWLTXHVGXWUDILFGHO¶DFFLGHQWRORJLHHWGHODTXDOLWpGHO¶DLU5DSSRUWG¶(WXGHV=(/7SDJHV

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